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Experimental 

Crystal data 

C26H32N2O2 
M, = 404.54. 
Triclinic, PI 
a = 7.5742 (18) A 
b = 12.191 (3) A 
c = 13.080 (3) A 
a = 88.643 (4)° 
= 84.809 (4)° 



Data collection 

Bruker SMART 1000 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Slieldrick, 1996) 
r„i„ = 0.982, r„„^ = 0.990 

Refinement 

R[F^ > 2a(F^)] = 0.056 

wR{F^) = 0.198 

5 = 1.09 

4127 reflections 

328 parameters 



Y = 78.381 (4)° 
V= 1178.2 (5) A' 
Z = 2 

Mo Ka radiation 
II = 0.07 mm"' 
r = 294 K 

0.26 X 0.24 X 0.14 mm 



5993 measured reflections 
4127 independent reflections 
2609 reflections with / > 2o-(/) 
Rin, = 0.019 



139 restraints 

H-atom parameters constrained 
Ap„„ = 0.38 e A"' 
Ap„i„ = -0.28 e A"' 



In the crystal structure of the title molecule, C26H32N2O2, the 
six methyl groups are disordered over two positions, with site- 
occupancy ratios of 0.665 (8):0.335 (8) and 0.639 (8):0.361 (8). 
The central pyrimidine ring is almost planar with an r.m.s. 
deviation of 0.009 A. The dihedral angles formed by the two 
benzene rings with the pyrimidine ring are 70.70 (8) and 
88.02 (9)°. The dihedral angle between two benzene rings is 
46.67 (10)°. 

Related literature 

For the apphcations of pyrimidine derivatives as pesticides 
and pharmaceutical agents, see: Condon et at. (1993); as 
agrochemicals, see: Maeno etal. (1990); as antiviral agents, see: 
Gilchrist (1997); as herbicides, see: Selby et al. (2002). For a 
related structure, see: Yang & Li (2006). 
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Data collection: SMART (Bruker, 1999); cell refinement: SAINT 
(Bruker, 1999); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXL97. 

This work was supported by the Natural Science Founda- 
tion of Henan Province, China (grant No.082300420110) and 
the Natural Science Foundation of Henan Province Education 
Department, China (grant No. 2007150036). 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: OM2436). 



References 

Bruker (1999). SMART and SAINT. Bruker AXS Inc., Madison, Wisconsin, 
USA. 

Condon, M. E., Brady, T. E., Feist, D., Malefyt, T., Marc, P., Quakenbush, L. S., 
Rodaway, S. J., Shaner, D. L. & Tecle, B. (1993). Brighton Crop Prot. Conf. 
Weeds, pp. 41-46. 

Gilchrist, T. L. (1997). Heterocyclic Chemistry, 3rd ed., pp. 261-276. Singapore: 

Addison Wesley Longman. 
Maeno, S., Miura, I., Masuda, K. & Nagata, T. (1990). Brighton Crop Prot. 

Conf. Pests Diseases, pp. 415-422. 
Selby, T. P., Drumm, J. E., Coats, R. A., Coppo, E T., Gee, S. K., Hay, J. V., 

Pasteris, R. J. & Stevenson, T. M. (2002). Synthesis and Chemistry of 

Agrochemicals VI. American Chemical Society Symposium Series, Vol. 800, 

pp. 74-84. 

Sheldrick, G. M. (1996). SADABS. University of Gottingen, Germany 

Sheldrick, G. M. (2008). Acta Cryst A64, 112-122. 

Yang, E-L. & Li, G.-C. (2006). Acta Cryst E62, o3405-o3406. 



OI6O8 Li eta/. 



doi:10.1 107/5160053681 102054X 



Acta Cryst. (2011). E67, 0I6O8 



supplementary materials 



supplementary materials 



Acta Cryst. (2011). E67, 0I6O8 [ doi:10.1107/S160053681102054X ] 
l,3-Bis(4-^er^-butylbenzyl)pyrimidine-2,4(l//,3//)-tlione 
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Comment 

Pyrimidine derivatives are very important molecules in biology and have many application in the areas of pesticide and 
pharmaceutical agents (Condon et al, 1993). For example, imazosulfuron, ethirmol and mepanipyrim have been commer- 
cialized as agrochemicals (Maeno et al, 1990). Pyrimidine derivatives have also been developed as antiviral agents, such as 
AZT, which is the most widely used anti-AIDS drug (Gilchrist, 1997). Recently, a new series of highly active herbicides of 
substituted azolylpyrimidines were reported (Selby et al, 2002). In order to discover further biologically active pyrimidine 
compounds, the title compound was synthesized and its crystal structure determined (Fig. 1). 

In the crystal structure of the title molecule, the six methyl groups show positional disorder, the occupancy factors of 
two possible sites, C8/C9/C10 and C8'/C9'/C10', were refined to 0.665 (8) and 0.335 (8), respectively, C24/C25/C26 and 
C24'/C25'/C26', were refined to 0.639 (8) and 0.361 (8), respectively. For a crystal structure related to the title compound, 
see: Yang & Li, 2006. 

Experimental 

Uracil (0.56 g, 5 mmol) and anhydrous potassium carbonate (0.84 g, 6 mmol) were mixed in A^,A^-dimethylformamide (20 
ml). A solution of 4-tertbutylbenzyl chloride (0.92 g, 5 mmol) in acetone (10 ml) was then added dropwise, with stirring, 
at room temperature, and the mixture was stirred for another 10 h and then refluxed for 4 h. The solvent was evaporated 
in vacuo and the residue was washed with water. The resulting white precipitate was filtered off and purified by column 
chromatography on silica gel (petroleum ether:ethyl acetate = 2:1). The title compound was recrystallized from ethanol and 
single crystals were obtained. 

Refinement 

All H atoms were placed in calculated positions, with C — H(aromatic) = 0.93 A and C — H(aliphatic) = 0.96 A or 0.97 A, 
and included in the final cycles of refinement using a riding model, with C/iso(H) = 1.2Ueq(C). 



Figures 




Fig. 1. The asymmetric unit of the title compound with displacement ellipsoids drawn at the 
30% probabihty level. 
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1 ,3-Bis(4-ferf-butylbenzyl)pyrimidine-2,4(1 H,3H)-dione 



Crystal data 

C26H32N2O2 
M^= 404.54 

Triclinic, PI 
a = 7.5742 (18) A 
Z)= 12.191 (3) A 
c= 13.080 (3) A 
a =88.643 (4)° 
P = 84.809 (4)° 
y = 78.381 (4)° 
r= 1178.2 (5) A^ 



Z = 2 

F(000) = 436 

Dx= 1.140 Mgm"^ 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 2134 reflections 

9 = 2.3-25.7° 

H = 0.07 mm"^ 
r=294K 
Prism, colourless 
0.26 X 0.24 X 0.14 mm 



Data collection 



Bruker SMART 1000 
diflractometer 

Radiation source: fine-focus sealed tube 

graphite 

cp and CO scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r„i„ = 0.982, r^ax = 0.990 
5993 measured reflections 



4127 independent reflections 

2609 reflections with /> 2a(/) 

= 0.019 

9max = 25.0°, Omin = 1.7° 

/! = -8^8 

;t = -14^8 

/ = -15^14 



Refinement 

Refinement on F 
Least-squares matrix: full 
/?[i^>2a(i^)] = 0.056 
wR{F^) = 0.m 
5'= 1.09 

4127 reflections 
328 parameters 
139 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred fi-om neighbouring 
sites 

H-atom parameters constrained 

w = l/[a^(Fo^) + (0.0995P)^ + 0.2026P] 
where P = {F^ + IF^)!?, 
(A/a)max = 0.011 

Apmax = 0.38eA"^ 
Apmin = -0.28 e A"^ 



Special details 

Geometry. All e.s.d's (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d's in distances, angles and torsion angles; correlations 
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between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d's involving l.s. planes. 

2 2 

Refinement. Refinement ofF against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of _F > a(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F^ are statistically about twice as large 
as those based on F, and /{-factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 




Occ. (<1) 


01 


0.3639 (3) 


0.35436(17) 


0.03048 (17) 


0.0891 (7) 




02 


0.1481 (3) 


0.70375 (17) 


0.16032 (16) 


0.0918 (7) 




Nl 


0.2605 (3) 


0.52942 (18) 


0.09502 (16) 


0.0584 (6) 




N2 


0.1110(3) 


0.67313 (17) 


-0.00641 (16) 


0.0602 (6) 




CI 


0.1889(4) 


0.4353 (2) 


0.2598 (2) 


0.0615 (7) 




C2 


0.0327 (4) 


0.4990 (2) 


0.3074 (2) 


0.0722 (8) 




H2 


0.0103 


0.5765 


0.2999 


0.087* 




C3 


-0.0894 (4) 


0.4494 (3) 


0.3655 (2) 


0.0747 (8) 




H3 


-0.1928 


0.4945 


0.3971 


0.090* 




C4 


-0.0645 (4) 


0.3340 (3) 


0.37905 (19) 


0.0673 (8) 




C5 


0.0912(4) 


0.2725 (3) 


0.3311 (2) 


0.0766 (8) 




H5 


0.1136 


0.1949 


0.3381 


0.092* 




C6 


0.2160 (4) 


0.3216(2) 


0.2728 (2) 


0.0726 (8) 




H6 


0.3202 


0.2767 


0.2419 


0.087* 




C7 


-0.2038 (4) 


0.2787 (3) 


0.4413 (2) 


0.0854(10) 




C8 


-0.2405 (13) 


0.3221 (8) 


0.5462 (4) 


0.124 (3) 


0.665 (8) 


H8A 


-0.1549 


0.2795 


0.5891 


0.186* 


0.665 (8) 


H8B 


-0.3608 


0.3161 


0.5722 


0.186* 


0.665 (8) 


H8C 


-0.2298 


0.3993 


0.5460 


0.186* 


0.665 (8) 


C9 


-0.1324 (9) 


0.1478(4) 


0.4520 (5) 


0.113 (3) 


0.665 (8) 


H9A 


-0.1142 


0.1143 


0.3852 


0.170* 


0.665 (8) 


H9B 


-0.2199 


0.1159 


0.4941 


0.170* 


0.665 (8) 


H9C 


-0.0200 


0.1341 


0.4831 


0.170* 


0.665 (8) 


CIO 


-0.3628(11) 


0.2886 (9) 


0.3810(7) 


0.122 (4) 


0.665 (8) 


HlOA 


-0.3357 


0.2351 


0.3263 


0.183* 


0.665 (8) 


HlOB 


-0.3913 


0.3628 


0.3527 


0.183* 


0.665 (8) 


HIOC 


-0.4645 


0.2745 


0.4248 


0.183* 


0.665 (8) 


C8' 


-0.122 (2) 


0.2264 (16) 


0.5340 (10) 


0.140 (6) 


0.335 (8) 


H8'A 


-0.0271 


0.1639 


0.5141 


0.211* 


0.335 (8) 


H8'B 


-0.2131 


0.2011 


0.5790 


0.211* 


0.335 (8) 


H8'C 


-0.0733 


0.2805 


0.5688 


0.211* 


0.335 (8) 


C9' 


-0.315(3) 


0.2241 (18) 


0.3804 (18) 


0.148 (9) 


0.335 (8) 


H9'A 


-0.2398 


0.1626 


0.3431 


0.222* 


0.335 (8) 


H9'B 


-0.3749 


0.2772 


0.3329 


0.222* 


0.335 (8) 


H9'C 


-0.4045 


0.1968 


0.4254 


0.222* 


0.335 (8) 


CIO' 


-0.3706 (19) 


0.3649(11) 


0.4993 (15) 


0.158 (7) 


0.335 (8) 


HIOD 


-0.3792 


0.4378 


0.4683 


0.236* 


0.335 (8) 


HlOE 


-0.3507 


0.3692 


0.5704 


0.236* 


0.335 (8) 
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Atomic displacement parameters (A^) 
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A ATT 1 /I 0\ 

0.0/21 (18) 


A AT /IT / 1 /C^ 

-0.0243 (16) 


A r\r\nc / 1 c^ 
-0.00 /6 (Id) 


A AAA A i y A\ 

-0.0004 (14) 


C3 


r\ r\i Apt /I n\ 

0.0740 (19) 


A AOO 

0.088 (2) 


A A/C /I 0 /I 'TX 

0.0648 (17) 


A AT /II { y C\ 

—0.0241 (16) 


A AA 11 /■ 1 /I \ 

0.0013 (14) 


A A A CO /■ 1 C\ 

-0.0058 (15) 


C4 




U.Uo/ (2) 


A ACA1 /I /1\ 

U.UDU2 (14) 


— U.UiOD (lo) 


A A1 1 n /I 

— U.UUy (13) 


A (\(\An ex A\ 
0.004/ (14) 


CD 


n no 1 /">\ 
U.Uol {1} 


O.OoVo (IV) 


A AOI 

0.083 (2) 


A AT /I 0 /" 1 /C\ 

—0.0248 (16) 


A A 1 A/1 /"I '7\ 

—0.0104 (1 /) 


A A 1 CT /I £.\ 

0.01 j2 (16) 


Co 


0.0613 (17) 


A ATT T /■ 1 A^ 

0.0723 (19) 


A AO 11 /I A\ 

0.0831 (19) 


AAITC { y A\ 

—0.0125 (14) 


A AACO / 1 /I \ 

—0.0058 (14) 


A A1AO /I C^ 

0.0108 (15) 


C7 


A AAO /"ON 

0.092 (2) 


A 1 TA /IX 

0.120 (3) 


A ACOO / 1 n\ 

0.0588 (17) 


A ACT 

—0.057 (2) 


A AAiCT /"I C\ 

—0.0062 (16) 


A f\f\n 1 /I n\ 

0.0071 (17) 


Co 


A 1 CA 

0.150 (7) 


A 1 ^A /'0\ 

0.179 (8) 


0.067 (3) 


A 1 AA f C\ 

—0.100 (6) 


A AT A f A\ 

0.024 (4) 


A A'?A ^ A\ 

—0.030 (4) 


C9 


A 1 C 1 //CX 

0.151 (6) 


A AAA ^ A\ 

0.099 (4) 


A 1 A A i A\ 
0.100 (4) 


A A/C A i A\ 

—0.064 (4) 


A A 1 C //l \ 

0.0 Id (4) 


0.016 (3) 


CIO 


A 1 1 1 /CX 

0.111 (5) 


A IOC /C\\ 

0.185 (9) 


0.101 (5) 


—0.101 (6) 


A A 1 C //I \ 

—0.015 (4) 


0.016 (6) 


Co 


A 1 cn /"I o\ 

0.157 (12) 


A 1 CO /"I /1\ 

0.168 (14) 


A AAA /"I A\ 

0.099 (10) 


A A/1 A /"I A\ 

—0.049 (10) 


A AAT fO\ 

0.007 (8) 


A AOT /"IAN 

0.027 (10) 


C9 


0.162 (14) 


A 1 /"I £1\ 

0.172 (16) 


A 1 .1 1 /"I ■?\ 

0.141 (13) 


A 1 AiC /"I '?\ 

—0.106 (13) 


A AA'5 /I A\ 

—0.003 (10) 


A AC 1 ^^ i\ 

—0.051 (13) 


CIO 


0.12 / (1 1) 


O.lVo (14) 


0.151 (13) 


A A/C 1 / 1 1 \ 

—0.061 (11) 


A A C 1 / 1 A\ 

0.0d3 (10) 


A AT 1 / 1 1 \ 

—0.033 (11) 


Cll 


0.0662 (Is) 


A AAA 

0.090 (2) 


AATII i \ 0\ 

0.0713 (18) 


A Al /I /I /■ 1 C\ 

—0.0344 (15) 


AAI/CI /l/IX 

-0.0163 (14) 


0.0128 (15) 


C12 


A A/IAI /"I C\ 

0.0491 (15) 


A AC A A /"I ^\ 

0.0599 (17) 


0.0756 (18) 


A A1 iC? /"I '?\ 

—0.0163 (13) 


0.0026 (13) 


A nncc /"I /i\ 

0.0055 (14) 


C13 


0.0dz4 (Id) 


A A/C A 1 / 1 

0.0601 (17) 


0.0644 (16) 


A AT A A / 1 1 \ 

—0.0200 (13) 


A AA 10 / 1 T \ 

0.0018 (13) 


A AA1 A / 1 T ^ 

-0.0039 (13) 


C14 


A A c m / 1 /;\ 
0.0^93 (lo) 


A A/C CI / 1 n\ 

O.OoM (1 /) 


A A C OA /■ 1 C\ 

0.0^89 (0) 


A AT T A /■ 1 T \ 

—0.0229 (13) 


A AAAT /I T\ 

-0.0002 (12) 


A AA /IT / 1 T \ 

0.0042 (13) 


C15 


0.0693 (17) 


A ACT? /I/CX 

0.0577 (16) 


A A/COO /I 0\ 

0.0688 (18) 


A AT 0 T /■ 1 /I \ 

—0.0283 (14) 


A AAT/C /■ 1 /I \ 

0.0026 (14) 


A AAA/C /I A\ 

0.0006 (14) 


Clo 


0.06o4 (lo) 


A ACT 1 /"I T\ 

0.0571 (17) 


A AO CO /"I A\ 

0.0852 (19) 


A A1 AC /"I A\ 

—0.0105 (14) 


A AAAC /"I C\ 

0.0095 (15) 


AAAyl"? 

0.0043 (14) 


C17 


A A C 0 1 /I /C\ 

O.OdsI (Id) 


A A /I TA / 1 /I \ 

0.04 /V (14) 


A A/C 1 /I / 1 C\ 

O.O0I4 (Id) 


A AAA A / 1 T\ 

-0.0094 (12) 


A A ATT /I T\ 

0.0023 (12) 


A AAT T / 1 T\ 

-0.0033 (12) 


Clo 


A Ad / 1 c\ 

0.0536 (15) 


A ACOO /I /;\ 

0.0588 (16) 


A AO/C? /I A\ 

0.0867 (19) 


A AAA 0 /■ 1 T ^ 

—0.0098 (13) 


A AA/CA /l /I \ 

—0.0069 (14) 


A A A C /; /I /I \ 

0.0056 (14) 


C19 


0.0629 (17) 


A AC /IT / 1 C\ 

0.0542 (15) 


A A'TO/C /I 0\ 

0.0786 (18) 


A A A C C /■ 1 1 \ 

—0.0055 (13) 


A A1 1 "5 /"I /1\ 

—0.0113 (14) 


A A1 1/1/1 

0.0114 (13) 


C20 


0.0596 (16) 


A f\Anf\ /"I A\ 

0.0470 (14) 


A A/CAO ^^ c\ 

0.0602 (15) 


A AAAC f \ 0\ 

—0.0095 (12) 


A AAAA /"I 0\ 

0.0000 (12) 


A AAOT /"I 1 \ 

—0.0027 (11) 


021 


0.0542(16) 


0.0687 (18) 


0.088 (2) 


-0.0142 (14) 


-0.0098 (14) 


0.0112(15) 


022 


0.0657(18) 


0.0637 (17) 


0.0810(19) 


-0.0099 (14) 


-0.0134 (14) 


0.0218(14) 


023 


0.0698 (19) 


0.0582 (16) 


0.0801 (19) 


-0.0174 (14) 


0.0087 (15) 


0.0017(14) 


024 


0.118(5) 


0.090 (4) 


0.114(5) 


-0.035 (4) 


0.045 (4) 


0.009 (4) 


025 


0.118(6) 


0.134 (7) 


0.181 (9) 


-0.031 (5) 


-0.006 (6) 


0.099 (7) 


026 


0.170 (8) 


0.106 (6) 


0.142(6) 


-0.094 (6) 


0.018(5) 


-0.013 (5) 


024' 


0.158 (12) 


0.160(12) 


0.068 (6) 


-0.094(10) 


-0.001 (7) 


0.018(7) 


025' 


0.123 (9) 


0.053 (5) 


0.141 (10) 


-0.024 (6) 


0.036 (8) 


0.011 (6) 


026' 


0.083 (7) 


0.097 (8) 


0.137 (10) 


-0.028 (6) 


0.002 (6) 


0.013 (7) 


Geometric parameters (A, °) 












01—012 




1.223 (3) 


011- 


-HllA 


0.9700 




02—015 




1.220 (3) 


011- 


-HUB 


0.9700 




Nl— 015 




1.385 (3) 


012- 


-013 


1.430 (4) 


Nl— 012 




1.400(3) 


013- 


-014 


1.331 (3) 


Nl— Oil 




1.475 (3) 


013- 


-HI 3 


0.9300 




N2— 014 




1.362 (3) 


014— H14 


0.9300 
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ATT 1 C 

JNZ — CI J 


1 1 n/z / A\ 
1.3 /O (4) 


JNz — ClO 


1 /I /iC 

1.40J (jj 


CI — Co 


l.ioy (4J 


Ci — Cz 


l.ioz (4j 


CI — Cll 


1 c 1 1 //I \ 
l.jli (4) 


Cz — CJ 


1 T7A /A\ 
1.3 /U (4J 


Cz — tiz 


u.yiuu 


Ci — C4 


l.jyi (4J 


/^"I XT'! 

CJ — rlj 


A A "5 A A 

u.y^uu 


C4 — CD 


1 1 //I \ 

1.3/1 (4) 


C4 — C / 


1. jz / (4j 


Cj — Co 


l.ioi (4) 


Cj — rlj 


A AIAA 

u.y^uu 


Co — Ho 


A mAA 

u.yjuu 


C/ — Co 


1 

1.40J (OJ 


C/ — CV 


1 A T) /" 1 A\ 

1.4 11 (lU) 


C/ — Co 


i.4oJ (yj 


C/ — ClU 


1.4oz (/J 


c/ — cy 


1 COC 

l.JOJ (o) 


1 A' 

C/ — ClU 


1 1 /I /AA 

i.oi4 (y) 


Co — xioA 


A A/iAA 

u.youu 


Co — Mod 


A AiCAA 

u.youu 


Co — MoC 


A AiCAA 

u.youu 


Cy — HyA 


A A/iAA 

u.youu 


cy — JriyB 


A A/iAA 

U.youu 


cy — xiyc 


A AiCAA 

U.youu 


1 A TU 1 A A 

ClU — hllUA 


A a/;aa 

u.youu 


1 A TU 1 AO 

ClU — hllUB 


A A/iAA 

u.youu 


1 A TU 1 A/^ 

ClU — HlUC 


U.youu 


Co — ^rio A 


A AiCAA 

U.youu 


/^O' TT01D 

Co — Ho D 


A a/;aa 

u.youu 


Co — ^Ho C 


u.youu 






C9' — ^H9'B 


0.9600 


C9' — H9'C 


0.9600 


CIO' — ^HIOD 


0.9600 


CIO' — ^HlOE 


0.9600 


CIO' — ^HIOF 


0.9600 


CI J — N 1 — CI/ 


IOC A 

IzD.O (1) 


CI J iN 1 Cll 


11 /.O (I) 


Clz — ^JN 1 — Cll 


I 1 T /I 

II /.4 (I) 


d4 — JNz — CI J 


101/1 


C14 — JNz — Clo 


linn /">\ 

uy.u (z) 


C15— N2— C16 


119.5 (2) 


06— CI— 02 


117.6(3) 


06—01—011 


121.5 (3) 


02— CI— Cll 


120.9 (3) 


03— C2— 01 


120.8 (3) 


03— 02— H2 


119.6 
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C 1 0 C 1 / 


1 CAA 
l.jUy (j) 


CIO — HlOA 


A A^AA 

u.y /uu 


CIO — HIOd 


A A'TAA 

U.y /UU 


CI? — Clo 


1.365 (4) 


C 1 / — Czz 


1 .3 /j (4) 


Clo — ciy 


1.3o4 (4J 


Clo — Hlo 


u.yiuu 


ciy — czu 


1 "201 t A\ 

l.iol (4J 


1 A XJ1 A 

Ciy — Hiy 


A AIAA 

u.y3uu 


CzU — Cz 1 


1 1 OA {A \ 

1.3oU (4) 


CzU — Czi 


1.j3o (4) 


Czl — Czz 


1 1 OT {A \ 

1.3oZ (4) 


Czl — Hzl 


A AIAA 

u.y3uu 


Czz — Hzz 


A AT A A 


Czi — CzD 


1 /no (n\ 


CzJ — CzO 


1 CIA fn\ 
l.JlU (/) 


Czi — CzO 


1.j31 (11) 


Czi — Cz4 


l.j41 (0) 


Czi — Cz4 


1 C /I /I / 1 A\ 

l.j44 (lUJ 


Czi — Czj 


1 Z AZ i'A (W 

1.j4j (lUj 


Cz4 — Hz4A 


A A/iAA 

U.youu 


Cz4 — Hz4d 


A AiCAA 

U.youu 


Cz4 — Hz4C 


A AiCAA 

U.youu 


Czj — HZjA 


A A/CAA 

U.youu 


Czj — HZjD 


U.youu 


Czj — HzjC 


A AiCAA 

U.youu 


Czo — HzOA 


A a/;aa 

u.youu 


CzO — HzOd 


A A/iAA 

U.youu 


CzO — HzOC 


A A/iAA 

U.youu 


Cz4 — ^Hz4U 


A AiCAA 

U.youu 


Cz4 — Hz4b 


A a/;aa 

u.youu 


Cz4 — ^Hz4r 


A A/iAA 

u.youu 


v_/.zj rvz.o\-f 




025' — ^H25E 


0.9600 


C25' — H25F 


0.9600 


C26' — ^H26D 


0.9600 


C26' — ^H26E 


0.9600 


C26' — ^H26F 


0.9600 


/-'IT /^ll Ul'2 

Clz — CI J — HI J 


lino 

1 iy.6 


CI J — C14 JNz 


lz2.o (i) 


a xji a 
CI j — C14 — ril4 


1 1 O T 

116./ 


Ml /-^1 /I XJI A 

JNz — C14 — ^rll4 


1 1 O T 

llo. / 


/~\0 /-^ 1 C ATT 

(Jz — CI J — iNZ 


IT) 1 

Izz.l (i) 


02— 015— Nl 


122.0 (3) 


N2— 015— Nl 


115.9 (2) 


N2— 016— 017 


113.8 (2) 


N2— 016— H16A 


108.8 


017— 016— H16A 


108.8 


N2— 016— H16B 


108.8 
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/"'T m 
CI — C/ — HZ 


1 ly.D 


Cz — Cj — C4 


1 TO /I 

LZZA {j) 


r^i xji 
L.2 — L-J — Mj 


1 1 0 Q 

iio.o 


/^"i XJ'5 

C4 — CJ — Mi 


1 1 o o 
iio.o 


C5 — C4 


lie O 

i i j.o (i) 


/"ic /"i/l /~"7 


1 T 1 O /'3\ 

izi.y (J ) 


Ci — L.4 — L. / 


122.2 {5) 


r^A r^/i 
C4 — CD — Co 


izz.i (ij 


f^A 

C4 — Cj — rlj 


i io.o 


Co — CD — HD 


iio.o 


r^a r^c 
CI — Co — CD 


111 1 

izi.i {5) 


/^/; u/; 
CI — Co — Ho 


i iy.4 


r^z u£. 
CD — Co — Ho 


i iy.4 


/^o r^n r^ct^ 

cs — c / — cy 


izy.o (ii) 


r^o r^n /~^o' 
Co — C / — Co 


53.3 (7) 


r^r\i /^O' 

cy — c / — Co 


izz.o (iz) 


Co — C / — C 1 U 


iio.i (o) 


cy — C/ — ClU 


31.3 (9) 


Co — C/ — CiU 


i43.0 (/; 


/"'O /"'T /"'/I 

Co — C / — C4 


111 A /"3\ 

i i i .4 (3J 


r^cv r^n r^A 

cy — c / — C4 


i iD.3 (^i i J 


/^Qi f^n r^A 
Co — C / — C4 


1 AQ A /'/:^ 
iUo.4 (oj 


CIO — C/ — C4 


1 AT £. I A\ 
iU/.O (4J 


/"'o /"'T r^c\ 

Co — c / — cy 


1 A/C A /"CA 
iUO.U (D) 


r^c\^ f^n f^c\ 

cy — c / — cy 


/3.3 (y) 


/^o' r^n r^c\ 

Co — c / — cy 


D /.z (oj 


c 1 u — c / — cy 


iU4.Z (D) 


f^A f^n f^c\ 

C4 — c / — cy 


111 o /I \ 
iii.z \i) 


Co — C / — C 1 U 


Ai^ 1 

40. / 


/~^A' r^n /~^1A' 
cy — C/ — CiU 


yD.y (iz) 


/^oi f^n 1 A' 

Co — C/ — CIU 


AT /; /I A\ 

y /.o (iuj 


CiU — C / — CiU 


/i.O (^OJ 


r^A r^n /^ia' 
C4 — C/ — CiU 


1 1 /I o 

ii4.0 (DJ 


r^c\ r^n i At 
cy — C / — C i U 


iiz.o (oj 


f^n /^o uo A 
C / — Co — irlo A 


1 AA C 

iuy.D 


C / — Co — Jrlori 


1 AA C 

iuy.D 


HoA — Co — triors 


1 AA C 

iuy.D 


C/ — Co — MoC 


1 AA C 

iuy.D 


XJO A t~^0 UO/^ 

HoA — Co — irloC 


1 AA C 

iuy.D 


HorJ — Co — rloC 


1 AA C 

iuy.D 


/~^A TTA A 

C7 — cy — fiyA 


1 AA C 

iuy.D 


c / — cy — iriyhs 


1 AA C 

iuy.D 


c / — cy — iriyc 


1 AA C 

iuy.D 


C7— CIO— HI OA 


109.5 


C7— CIO— HlOB 


109.5 


HlOA— CIO— HlOB 


109.5 


C7— CIO— HIOC 


109.5 


HlOA— CIO— HIOC 


109.5 


HlOB— CIO— HIOC 


109.5 



C i / — C i 0 — hi i or> 


1 AO O 

iUo.o 


xiioA — Cio — xiiOD 


1 AT T 
iU/. / 


/^io /^n /^oo 
C i 0 — C i / — Czz 


1 1 T T 

ii / .Z (ZJ 


/^iQ 

Cio — Ci / — Cio 


1 OA A {'^\ 
iZU.U (1) 


i^22 — Ci / — CiO 


izz. / (ZJ 


/~^^^ /~^^o /~^^Ci 
Ci / — Cio — Ciy 


1 T 1 A /">\ 

izi.y (zj 


Ci / — Clo — xiio 


1 1 A A 

iiy.u 


Ciy — Cio — xlio 


1 1 O A 

iiy.u 


CzU — C i y — C i o 


izi.D (Z) 


CzU — Ciy — xiiy 


1 1 A T 

iiy.i 


Cio — Ci9 — Jrli9 


1 1 A 

iiy.3 


Czi — CzU — Ci9 


116.1 (2) 


/^Ol /^OA /^Tl 

Cz i — CzU — Czi 


1 O 1 1 i1\ 

IZl./ (Z) 


c i y — CzU — Czi 


1 TT T 

izz.z (z) 


/^OA 

CzU — Cz i — Czz 


iZZ.i (ij 


/"'TA /^Tl mi 

CzU — Cz i — JrlZ i 


1 1 o o 

iio.o 


/"'TT /"'^l TU^I 

Czz — Cz i — tll i 


1 1 o o 

iio.o 


/^n /^Ti 

Ci / — Czz — Czi 


1 TA A 

izu.y (ZJ 


/"^n r^oo Tjoo 
C i / — Czz — rlzz 


1 1 Q C 

iiy.D 


/"'Tl /^T> UT> 

Czi — Czz — irlZZ 


1 1 A C 

i iy.D 


r^'^z r^'^i^ 
CzD — Czi — CzO 


1 1 T Q 

iii.i (OJ 


/^OC /^OiC' 

CzD — Czi — Czo 


Li Li pj 


^0/: /^o/:' 
Czo — Czi — CzO 


DO.z (0) 


l^^'^Z /"'TJ /^TA 

CzD — Czi — CzU 


111 C /"3\ 

iii.D (i) 


{^"<C /^TQ f^"t(\ 

Czo — Czi — CzU 


1 A/; A 

iUo.y (i) 


/^OiC' /~^T2 /~^OA 

Czo — Czi — CzU 


1 1 T A 

ii /.U (D) 


f^"t^ r^oi r^T/1 
CzD — Czi — Cz4 


1 1 A Q /CA 

iiU.i (D) 


r^")^ r^Ti /~">/i 
Czo — Czi — Cz4 


1 AT O 

iU/.o (D) 


/^o/i' /^">i /^o/i 
Czo — Czi — Cz4 


CI/; /^c\ 
Di.O P) 


/^OA /^O/l 

CzU — Czi — Cz4 


1 AiC O 

iUo.o (i) 


CzD — Czi — Cz4 


An n { ii\ 
4y.y (0) 


r^^i r^^A^ 
Czo — Czi — Cz4 


1/11 c /^c\ 

i4i.D (D) 


/^liCt /~"i/ii 
Czo — Czi — Cz4 


1 Ac C /0\ 

iUD.D (0) 


r^OA r""!"! r^'O/I' 
CzU — Czi — Cz4 


111/: ie\ 
ii i.O (D; 


CZ4 — Czi — CZ4 


/CT n {n\ 
OZ. / (/) 


r"^z r"^i r^oc 
CzD — Czi — CzD 


/;a a //;\ 
OU.U (^Oj 


/^T3 

Czo — Czi — CzD 


C/C 1 //C\ 

Do.i (oj 


/^OiCt /~"T3 /^OCt 

Czo — Czi — CzD 


1 A/l C 

iU4.D (/) 


i^'>A /"'^l i^^Cf 

CzU — Czi — CzD 


110.7 (4) 


t~^'^A t~^'^1 /^TC 

Cz4 — Czi — CzD 


1 /IT A /C\ 

i4Z.U p) 


/"^ICt 

Cz4 — Czi — CzD 


1 A/C T /0\ 

i Uo. / (0 J 


/^Ti r^i/i m/1 A 
Czi — Cz4 — irlz4A 


1 AA C 

iuy.D 


Czi — Cz4 — irlz4h5 


1 AA C 

iuy.D 


H24A— C24 — H24B 


109.5 


C23— C24— H24C 


109.5 


H24A— C24— H24C 


109.5 


H24B— C24— H24C 


109.5 


C23— C25— H25A 


109.5 


C23— C25— H25B 


109.5 
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f^n /^O' TUO' A 


1 AA C 

luy.j 


MZjA — CZJ — MZJD 


1 AA Z 

luy.j 


C / — Co — Mo D 


1 AO Z 

luy.j 


Cz J — CzO — Mzo C 


1 AA C 

luy.j 


Mo A — Co — Mo D 


1 AA C 

luy.j 


Mz J A — Cz J — Mz J C 


1 AA C 

luy.j 


C / — Co — Mo C 


1 AA C 
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